Standard cosmology predicts that dwarfs were the first galaxies to be formed in the Universe and that many of them merge afterwards to form bigger galaxies such as the Milky Way. This process would have left behind traces such as tidal debris or star streams in the outer halo. We report here the detection of a very low density stellar system at 50 ± 10 kpc from the Galactic center that could be related to the merger process. It could form part of the Sagittarius northern stream or, alternatively, could be the trace of a hitherto unknown dwarf galaxy.
Introduction
A result of standard cosmology is that dwarf protogalaxies are the first to born as individual systems in the Universe. Afterwards, many of these merge to form larger galaxies such as the Milky Way. The way in which this process takes place has consequences for the present-day structure of the Milky Way. The significant issues (White & Frenk 1991) are how the merging efficiency compares with the star formation efficiency in the protogalactic fragments, and how the fragment merging and disruption time-scales compare with the age of the Milky Way. If fragments are able to form stars before merging, they will collapse non-dissipatively. If disruption was not complete, Galactic precursors should be visible today as dwarf galaxy satellites or as stellar streams within the Galactic halo.
Of particular relevance has been the discovery of the Sagittarius (Sgr) dwarf galaxy (Ibata, Gilmore, & Irwin 1994) , a Milky Way satellite in an advanced state of tidal disruption which provides a "living" test for tidal interaction models and for galaxy formation theories. Since its discovery, it has been the subject of several studies dealing with its structure (Mateo, Olszewski, & Morrison 1998) , kinematics (Ibata et al. 1997 ), metallicity and stellar age distribution (Layden & Sarajedini 2000) , as well the modeling of the dynamics of its interaction with and disruption by the Milky Way (Velázquez & White 1995; Ibata & Lewis 1998; Gómez-Flechoso, Fux, & Martinet 1999; Helmi & White 2000; Ibata et al. 2000b; Johnston et al. 1999) . It was soon apparent that its extent was larger than at first assumed, and dynamical models predict that the stream associated with the galaxy should envelop the whole Milky Way in an almost polar orbit.
Recently, two teams of the Sloan Digital Sky Survey (SDSS), have presented results from the first year commissioning data (Yanni et al. 2000; Ivezic et al. 2000) . They cover two long, narrow regions centered on the celestial equator, one of length 87
• and the other of length 60
• , both 2.5
• wide. In practice, this represents a slice through the Galactic -4 -halo. Surprisingly, they find two clear ∼ 45
• long parallel strips of blue A-type stars, with magnitudes ≃ 19 and ≃ 21. They could be respectively formed by blue horizontal-branch and blue-straggler stars at ≃ 45 kpc from the Sun. While these two types of stars are expected to appear associated in old stellar systems, the natural explanation is that the strips are the trace of an old stream in the outer Galactic halo. Theoretical models of Sgr by Ibata et al. (2000a) and the discovery of a stream of carbon stars possibly associated with the Sgr tidal tail (Ibata et al. 2000b) indicate that the structure found in the SDSS can be explained by the northern stream of the Sgr dwarf galaxy.
The idea that this stream belongs to a tidally disrupted dwarf galaxy is very tempting.
The best known candidate is the Sgr dwarf. However, the possibility that the stream could be the trace of one or several hitherto unknown, tidally disrupted, dwarf galaxies cannot be rejected. In this letter, we report the detection of a very low density stellar system in this region that could be related to the aforementioned disruption processes.
Observations and analysis
To test further whether a distinct stellar system really exists in the region and to (Ivezic et al. 2000) . In addition, it is some 60
• north of the center of the Sgr dwarf and also within the area predicted by dynamical models for the Sgr dwarf's orbit.
The main limitation of this study is the low stellar density of the system in question, which results in foreground stars belonging to the Milky Way being the dominant population Table 1 . Errors have been estimated assuming Poissonian statistics for the star counts. The target and control CMDs can be scaled to each other from the W-box counts. Doing this, the net contribution of the proposed MS to the target field MS-box is found to be N MS = 94 ± 17 stars, indicating, with a high statistical significance level (> 99%) that the feature is real and encouraging us to conclude that we are observing a real stellar system, differentiated from the surrounding halo population.
The distance to the system can be calculated from the magnitude of the turn-off if its absolute magnitude and the interstellar reddening are known. The latter is E(B − V ) = 0.040 ± 0.001 (Schlegel, Finkbeiner, & Davis 1998) . The former depends on the -7 -stellar population. Assuming that it is an old system, we have used the ZVAR algorithm (Gallart et al. 1999) This result suggests that the stellar system reported here could be tidal debris from Sgr, situated some 60
• north of its center.
In order to test this hypothesis, we have run N-body simulations of the Sgr plus Milky
Way (MW) systems. The MW and Sgr models correspond to the Galaxy and s-B2c dwarf models described by Gómez-Flechoso et al. (1999) . In these models, the Galaxy is a three Sgr's (internal velocity dispersion, surface density, etc.) are also fulfilled. We will refer to this snapshot of the simulation in the following description.
The projection of the tidal tail model on the sky and its distance to the Sun (as function of the RA) are shown in Figure 3 (gray dots). The corresponding observational data of Sgr (black square; Ibata et al. 1994 ) and its tidal tail (solid line; Mateo et al.
-9 -1998) are also plotted, as well as the potential detection by Majewski et al. (1999; white square) . Other observations related to the Sgr tidal tail are the globular cluster Pal 12 (cross; Dinescu et al. 2000) and the A-type star streams (Yanni et al. 2000) and the RR Lyr star clump (Ivezic et al. 2000) (shaded areas) found in the SDSS 1 . The model also fits the carbon stars stream reported by Ibata et al. (2000b) , although the uncertanties in the determination of distances to these stars make us to take this result with care. We remark that our model is consistent with the observations of Sgr and its tidal tail and is also in good agreement with the unconfirmed detections of the Sgr tidal tail in the SDSS.
Finally, our detection (black dot) can also be fitted by the Sgr model and, incidentally, is close to our model predictions for the apocentric distance of the orbit of the Sgr dwarf.
Note that the apocenter and the northern stream are the densest parts of the tidal tail, being the favored regions to be detected. The position and distance of our detection are also in good agreement with the theoretical models by different authors (Helmi & White 2000; Ibata et al. 2000a; Johnston et al. 1999) . This comparison between the putative Sgr detections and our model suggests that we have detected tidal debris from the Sgr northern stream in the region close to the Sgr apocenter.
However, the available observational data for Sgr prevent us from reaching a definitive conclusion. Firstly, the narrow slice covered in the sky by the SDSS does not allow to determine the direction and the complete extension of the detected tidal stream. In addition, the lack of kinematic data is the main limitation in our comparison of the observational data with the Sgr models. Therefore, the possibility that the stream could be the trace of one or several hitherto unknown, tidally disrupted dwarf galaxies cannot be rejected. This would confirm the interesting possibility that we may detect more dwarf 1 Errors in the distance of the overdensities have been calculated assuming ±0.5 and ±0.25 mag. errors in the A-type and RR Lyr star overdensities, respectively.
-10 -galaxies, or debris thereof, being currently "swallowed" by our Galaxy.
Summarizing, we can state that traces of a differentiated, very low density stellar system have been detected in the region of the sky observed. The fact that it is in an area where models predict the presence of the Sgr northern stream supports the idea that we have in fact detected this stream 60
• north and 46 ± 12 kpc away from the center of the Sgr dwarf galaxy. However, the possibility that it corresponds to a hitherto unknown galaxy, also probably tidally stripped, cannot be rejected. Further observations to trace the stream spatially and kinematic data are needed to determine definitively whether or not it is associated with the Sgr dwarf galaxy. 
